Identification and cytogenetic localization of vitelline membrane messenger RNAs in Drosophila.
During stages 9 and 10 of oogenesis in Drosophila the major proteins involved in vitelline membrane (VM) formation are synthesized and secreted by the somatic follicle cells surrounding the oocyte. To identify potential mRNAs involved in VM protein synthesis, newly synthesized poly(A)-containing RNA from egg chambers of different developmental stages was studied. Urea-agarose gel electrophoresis revealed two RNA bands in stage 10 egg chambers in the size range expected for those which encode the smaller VM proteins. These RNA bands, T1 and T2, are specifically enriched in stage 10 follicle cell preparations. In vitro translations in reticulocyte lysates in the absence and presence of microsomal membranes showed both RNA bands code for products that are synthesized in precursor forms which are processed to species that comigrate with VM proteins. T2 directed the synthesis of processed species that comigrated with the 23- to 24-kDa and 17.5-kDa VM proteins (J. Fargnoli and G.L. Waring, 1982, Dev. Biol. 92, 306-314) while the T1 translation product comigrated with the 14-kDa protein. To determine the cytogenetic location of the genes encoding T1 and T2 RNAs, radiolabeled T1 and T2 RNAs were hybridized in situ to salivary gland chromosomes. The results suggest that the structural genes coding for the small vitelline membrane proteins are localized at two sites on the second chromosome: 39DE and 42A.